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Decomposing the Forces Between Bilayers using All-atom Simulations
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Introduction

Multilayer Stacks Studied Experimentally

Microscopic Behavior
Lipid Tails Move into the Headgroup Region as Bilayers Move Closer

Calculating Free and Interaction Energies
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Bilayers Attract as They Approach Each Other (Preliminary Result) The Number of Lipid Splay-like Events Increases as Bilayers Near Contact

Relatrve Free Energy

= o
— mmage

g

G . 200+ windows run to e
ensure good sampling

Continuum Theory of Multilayer Stack Interactions : =
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Long-range van der Waals
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Simulation Setup and Methods Bl
RMS Fluc in Bilayer Sef Agree with Experiment

+ Double bilayer system per simulation cell to maintain membrane
potential (independent water baths)

+ 256 POPC lipids per bilayer
« Equal number of salts per bath & il
« Bilayer to bilayer distance constrained with a harmonic potential '
(spring constant of 2 kcal/(mol*angs?))

« Constant surface area of 64 Ang?/lip

Conclusions

Foot Méan Square Fiuctastion

« Bilayers in our simulation setting feel an attractive potential as they
move closer together, This pattern is echoed in the bilayer-to-bilayer
interaction energy.

| Pl + RMS fluctuation values of bilayer separation agree well with

' experimental values.

P Tudtonn |t
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